This paper studies the CEO Pay Slice (CPS) of UK listed firms during the period 2003 to 2009. We investigate the determinants of CPS. We study the links between CPS and measures of firm performance. We find that firms with higher levels of corporate governance ratings and those with more independent boards tend to have higher CPS. In addition, we find that CEOs are more likely to receive lower compensation when they chair the board and when they work in firms with large board size. We also find that higher CPS is positively associated with firm performance after controlling the firm-specific characteristics and corporate governance variables. We get compatible results when we examine the association between equity-based CPS and firm performance. Our results remain robust to alternative accounting measures of firm performance. Our results suggest that high UK CPS levels do indeed reflect top managerial talent rather than managerial power.
Introduction
Prior research has paid considerable attention to the effect of CEO characteristics on organizational performance. Falato et al. (2011) , using reputation, career record, and educational background as proxies for CEO talent, document a positive effect of shareholders wealth on the appointment of talented CEOs, which is consistent with the argument that talented CEOs have superior ability to process economics information and make value-added decisions for shareholders. Chang et al. (2010) examine CEO departure between 1992 and 2002, and find that CEO subsequent labour market success is greater if the firm's pre-departure performance is better and the prior pay is higher. This suggests that CEOs are compensated for their abilities with high remunerations. However, during the negotiation of compensation contract with the board, powerful managers may take advantage of their influence over the board to maximize their personal welfare (Bertrand and Mullainathan 2001; Bebchuk and Fried 2003) , which implies that high compensation may reflect the power of managers and indeed indicates weak governance of the firm. Measuring CEO's power with the proportion of the total compensation of top-five highly paid executives captured by CEO (CEO pay slice) in a given firm, Bebchuk et al. (2011) find that CPS is associated with lower firm value and inferior accounting performance. Furthermore, CPS is correlated with lower stock return accompanying acquisition announcement and higher likelihood that CEOs receiving "lucky" option grant.
Consistent with the managerial power hypothesis, they conclude that higher CPS is associated with agency problem.
To summarize, high CEO compensation reflected by CPS may imply that CEOs have superior capability or qualification, which enhances their contribution to the firm. Alternatively, high CPS can be explained by the managerial power approach, in that a weak corporate governance structure will lead to an inefficient design of compensation contracts, so powerful CEOs will take this advantage to maximize their personal benefits. The competing predictions from different theories call for more empirical research on this topic.
In this study, we follow Bebchuk et al. (2011) and Forbes et al. (2014) and measure the relative importance of the CEO using CPS, and test the association between CPS and firm performance in the UK context.
2 Different from Bebchuk et al. (2011) , we find that higher CPS is positively associated with firm performance measured by Tobin's Q, after controlling for firm-specific characteristics and governance variables. We also report similar findings when we substitute CPS with equity-based CPS. Our results stay robust if we use accounting measures such as Return on Assets (ROA) and
Return on Equity (ROE) to reflect firm performance. We suggest that CEOs of public listed firms in UK are compensated for their talents and capabilities, and the difference between our results and those of Bebchuk et al. (2011) can be explained by the different institutional backgrounds between US and UK. Although The United Kingdom (UK) and the United States (US) share a similarity in diverse corporate ownership structures and generally high quality corporate governance (Wang and Hussainey 2013) , recent research argues that the US and UK have very different corporate governance systems (Siepel and Nightingale 2014) . A series of reports have been issued to strengthen UK governance system. For example, Cadbury report (1992) addresses the financial aspects of corporate governance and produces a code of best practice for publicly listed companies.
Greenbury report (1995) , which concentrates on the remuneration of directors, recommends the 2 In this study we use CEO pay slice instead of the CEO pay inequality measure developed by Forbes et al. (2014) for two reasons. First, Forbes et al. (2014) calculate a measure of CEO pay inequality as the compensation of the CEO divided by remuneration to all the executives on the board. This measure is inversely associated with the size of the board. Prior research (i.e. Guest 2009) shows that the board size is negatively associated with corporate performance using UK data. As a result, examining the effect of CEO pay inequality on firm performance is vulnerable to the correlated omitted variable problem, because CEO pay inequality and firm performance are related to board size. Second, our focus in this paper is to investigate the association between CEO's relative pay and firm's future performance, and one benefit of using CPS is that we may compare and reconcile our findings to those based on US data (i.e. Bebchuk et al. 2011 ). If we do not use CPS, it will be difficult to triangulate our results with previous studies.
establishment of remuneration committee comprising entirely of non-executive directors to decide the remuneration of the executive directors. 3 Furthermore, it also recommended that long term incentive schemes paid by firms (including stock options) should be subject to challenging performance criteria. The recommendations of the Greenbury report have been subsequently taken on board by the London Stock Exchange and have been incorporated into the UK listing rules.
Hampel report (1998) et al. (2014) by investigating the impact of CPS on corporate governance using a comprehensive set of governance variables and a larger sample size. We thus contribute to the literature on CEO compensation in the UK setting. Our findings also have implication for the ongoing debate about whether high CEO compensation reflects high managerial talent or managerial power. The positive association between CPS/equity-based CPS and firm performance suggests that
CEOs of public listed firms in UK are more likely to be compensated for their managerial talent.
Finally, our study enriches the literature by providing evidence that institutional background may play an important role in deciding how CEOs are compensated in different countries.
The remainder of the paper is structured as follows. Section 2 reviews the literature and Section 3 develops the hypotheses; Section 4 describes the data and research method; Section 5 presents the empirical results; Section 6 concludes.
Literature review
There is a substantial amount of literature examining the impact of senior managers, in particular
CEOs on the organizations they lead. Bertrand and Schoar (2003) find that CEOs have different management styles as they move between firms, and these differences affect corporate decisions including investment, financing and organizational re-structure. Falato et al. (2011) document that talented CEOs (measured with reputation, career record, and educational background) are more likely to cut capital and M&A expenditures and shed excess capacities. Demerjian et al. (2011) measure CEO talent as the efficiency of the CEO in generating revenues with firm resources and find that employing CEOs with higher ability is associated with improved firm performance in subsequent periods.
Other studies report mixed results on the stock market reaction to the decision of managerial turnover. While Warner et al. (1988) do not find any significant results, Weisbach (1988) documents significant and positive market reaction to turnover decisions. On the other hand, Khanna and Poulsen (1995) find negative effects. Denis and Denis (1995) find stock markets react positively to forced turnover while the reaction to CEO retirement is insignificant. Bennedsen et al. (2010) provide evidence that CEO deaths are associated with declining operating profitability, asset growth, and sales growth. In contrast, the deaths of other board members do not have strong impact on firm performance. Therefore, they conclude that CEOs are important for the success of ongoing operation, and their permanent or temporary absence impacts firm performance.
Managers may claim higher compensation because they have superior ability, or they have more influence over the board when negotiating their compensation packages. Bebchuk and Fried (2003) propose the managerial power approach by arguing that weak corporate governance structure leads to an inefficient design of compensation contracts. For example, compensation for executives including CEOs will be higher in firms where managers have more power, or the board is relatively weak. Therefore, whether higher relative compensation reflects managerial talent or managerial power is an empirical question to be addressed in this study.
A growing stream of literature supports a positive association between corporate governance quality and firm performance. Empirical studies document a positive association between the percentage of independent directors and Tobin's Q (Core et al. 1999) . In a similar vein, Conyon and Peck (1998) Beyer et al. (2010) state that the stewardship role allows capital providers to manage and utilize their invested capital in a certain firm. Using a corporate governance disclosure index as a proxy for the quality of corporate governance, Cheung et al. (2011) find that firms with higher quality of corporate governance exhibit a subsequent increase in market value, whereas those with lower quality of corporate governance exhibit a decrease in market value. This suggests that the quality of corporate governance affects stock market participants when valuing firms. Sheu et al. (2011) focus only on one particular type of corporate governance mechanisms (i.e. information related to compensation paid to directors and executives). They find that the stock market participants provide a higher valuation for those firms which disclose more information about their compensation practices.
In the present study, we follow Cheung et al (2011) and Sheu et al. (2011) and consider corporate governance practice, measured by corporate governance ratings, when examining the association 4 Among the six provisions, four limit shareholder rights (staggered boards, limits to shareholder amendments of bylaws, supermajority requirement for merger and charter amendment) and the other two make potential hostile takeover more difficult (poison pills and golden parachute). Therefore, higher index score implies that the firm is entrenched, or has weak governance.
between CPS and firm performance. Prior research shows that corporate governance practice is associated with lower cost of external capital (Anderson et al. 2003; Bhojraj and Sengupta 2003; Anderson et al. 2004; Klock et al. 2005; Cremers et al, 2007; Chava et al. 2009; Lorca et al. 2011 ).
For example, cheap external funding might not be a major concern for large firms, as a result, offering more information to stock market participants may help to alleviate the litigation risks, reduce the volatility of stock price fluctuations, and enhance the management talent, signalling effects which will have an impact on the firms' valuation.
Hypothesis development
Following Bebchuk et al. (2011), we measure the relative importance of the CEO with CEO pay slice (CPS), which is the percentage of the total compensation of top-five executives that is captured by the CEO. We also compute the equity-based CPS as the percentage of the total equity-linked compensation of top-five executives that is captured by the CEO. It is essential to note that as CPS is computed using the compensation information of executives from the same firm, it automatically controls for the firm-specific characteristics that affect the average level of compensation that varies from firm to firm or industry to industry. However, the characteristics of CEO (e.g., talent and expertise) may still have an effect on CPS. For example, using a sample of executives who switched jobs between 1992 and 2007, Carter et al. (2010) find that talented executives received pay premiums at their new employer, after controlling for the standard determinants of compensation. Regarding the association between CPS/equity-based CPS and firm performance, we develop two competing hypotheses based on different theories. According to the managerial talent hypothesis, higher CPS may imply the outstanding talent and ability of the CEO, which can contribute to strong performance of the firm. Falato et al. (2011) show that the CEO's total compensation is an increasing function of the CEO's talent. CEO, as the most important executive in a firm, is playing a crucial role in making corporate decisions and is taking the major responsibility to maximize shareholder's wealth. Talented CEO is able to claim higher compensation relative to other executives in the firm, because CEO's judgement and expertise can make a difference in decision-making that affects future prospects of the firm. Furthermore, talented CEOs may have better outside opportunities, so higher compensation is necessary to increase the opportunity cost of voluntary departure.
Consistent with the managerial power hypothesis, CEO might have more power when the corporate governance is weak (e.g., less independent board), which can be reflected by higher CPS. Bebchuk and Fried (2003) suggest that CEOs are more likely to take advantage of their power to negotiate an excessive compensation package with the board. As a result, the CPS is more likely to skew to the excessive side, which signals governance/agency problem in a firm. The weak corporate governance may have negative effect on firm performance (Conyon and Peck 1998; Ho 2005; Brown and Caylor 2006) .
In this study we also look into this aspect but from corporate governance ratings perspectives. 
Research design

Data
Our study focuses on FTSE 250 firms in UK. 7 We first collect data on CEO compensation from the BoardEx database. 8 CPS is calculated as follows: first, we compute the total annual compensation of each executive for a sample firm as the sum of direct compensation and total equity linked compensation (including the Black and Scholes value of the options granted, payouts of long-term incentive plans and equity-based long-term compensation). Next, we select the value of 6 We regress firm performance in year t+1 on CPS in year t in the empirical analysis.
7 Consistent with previous literature, we exclude financial institutions and utility firms.
8
UK publicly listed firms are required by the Directors' Remuneration Report Regulations (2002) to disclose information on executive as well as non-executive's compensation (including cash compensation, share options and long-term incentive schemes) in a separate "Director's remuneration report" as part of the annual report.
compensation of five most highly paid executives for one firm in a given fiscal year. 9 CPS is the percentage of the CEO's compensation divided by the compensation of the five executives. Then we replace the total compensation with equity-linked compensation and compute the equity-based CPS.
For the corporate governance disclosure index, we follow the recent paper of Al-Najjar and Ding (2014) by using the RiskMetrics Group. This database contains 55 CGQ governance factors which cover eight categories of corporate governance including board, compensation, takeover, and audit.
We compute an overall measure of corporate governance quality score (Al-Najjar and Ding, 2014).
CGQ provides corporate governance ranking for more than 7,500 firms worldwide since 2003. return on asset (ROA), return on equity (ROE), market to book ratio, total assets and capital expenditure are collected from DataStream, and we match the firm-specific data with CPS using firm name. Our final sample consists of 130 firms.
Research Method
The determinant of CPS
In order to investigate whether CEOs are highly paid thanks to their overwhelming managerial power, we regress CPS on corporate governance quality index reflected by CGI, CEO characteristics, board characteristics and firm-specific variables. We use the following model:
(1) 9 We drop firms for which CEO is not among the five most highly paid executives. 10 We follow the corporate governance literature by including board size, board independence and institutional ownership in our models (see for example McConnell and Servaes, 1990; Larmou and Vafeas, 2010) .
CPS is the CEO pay slice measured as the percentage of the total compensation of top-five executives that is captured by the CEO; CGI is the value of corporate governance disclosure score; CEO Characteristics include CEO tenure (number of years since becoming CEO), CEO chair (duality) and CEO gender. Board characteristics include board independence and board size. We also add institutional ownership (Inown) to our models. Controls are firm-specific characteristics including size, leverage, market-to-book ratio, risk (captured by beta), Tobin's Q, ROE and ratio of capital expenditure to total assets. We also include year dummies and industry dummies in the regression, and the standard errors are clustered at firm level. If the managerial power prediction holds, we expect CPS to be negatively associated with CGI, because high CGI indicates better quality of corporate governance. Furthermore, according to managerial power story CPS is likely to be higher when the board is weak (e.g., less independent).Finally, we substitute CPS with equitybased CPS (ECPS) and repeat the analysis.
CPS and firm performance
First, following a substantial literature that measures firm performance with Tobin's Q (Lang and Stulz 1994; Core et al. 1999; Gompers et al. 2003; Brown and Caylor 2006) , we measure firm performance in year t+1 with Tobin's Q, which is calculated as the market value of common equity plus the book value of preferred equity and long-term debt divided by the book value of assets. To control for possible endogeneity between firm performance and the corporate governance factors, we use the Instrumental Variable (IV) model to test our hypotheses. The instrument variables used in the model are the first lag of the corporate governance variables, and the standard errors are clustered at the firm level. 11 We also control for the non-linear relationship between board size and institutional ownership by including their square terms. In the regression we include year dummies and industry 11 The Shea partial R 2 for the instrument variables in all our models is higher than 0.50. In addition, the first stage regression in our models indicates a good significant level and power. Hence the instruments in our case are not weak. dummies to control for secular trends and industry-specific confounding effects, but for brevity we do not report their coefficients in the tables.
We create Cgidum as a dummy variable that takes one for observations with their value of corporate governance ratings score above the sample mean, zero otherwise. Following Cheung et al (2011) Cgidum and CPS are different ways of conveying the same information (substitutes), then the coefficient on CPS will be equal to the coefficient on Cgidum. In addition, the INTERACTION should be negative and equal in absolute value to the coefficients on CPS or Cgidum.
Second, if Cgidum and CPS convey unrelated types of information then performance for firms that have high levels of Cgidum and lower CPS should be stronger than performance for firms that have high levels of both Cgidum and CPS. Similarly, firm performance should be stronger when both high levels of Cgidum and low CPS are present than when only the high levels of Cgidum is present.
In this case both Cgidum and CPS provide ('additive') unrelated information, so we predict the INTERACTION should be positive and insignificantly different from zero.
Third, if Cgidum and CPs provide complementary information that is reinforcing, then the interaction should be significantly larger than zero, because firms with either good internal governance reflected by high Cgi or larger proportion of executive compensation claimed by CEO tend to have better performance. However, if the coefficient of interaction is positive, we expect that the sum of coefficients of Cgidum, CPS and INTERACTION should be significantly greater than the sum of coefficients of Cgidum and CPS.
Finally, if Cgidum and CPS convey related information, but some of the information is common to both (partially additive), then performance for firms that have high levels of Cgidum and low CPS should be higher than performance of those that have high levels of Cgidum but pay high CEO compensation. Similarly, firm performance should be higher when both higher Cgidum and lower CPS are present. In this case, one may predict that the INTERACTION should be significantly less than zero. In other words, the sum of Cgidum, CPS and INTERACTION should be significantly less than the sum of the coefficients on Cgidum and CPS. The inference is that both CPS and Cgidum are partial substitutes.
In Model (2), we control for a number of corporate governance mechanisms and firm characteristics. CGVD refers to corporate governance mechanisms. These include board size, board independence and institutional ownership. We also control for leverage (total debt divided by total assets); ROE (net income divided by total equity); investment opportunities (capital expenditure divided by total assets); growth opportunities (market-to-book ratio); firm size (logarithm of total assets) and firm risk (beta). The coefficients of interest are 1  and 3  .
Next, we substitute CPS with equity-based CPS (ECPS) and re-run the model with the necessary modifications of the interaction term. Consistent with previous literature that utilizes accounting measures to reflect firm performance (e.g., Larcker et al. 2007; Bebchuk et al. 2010) , we replace
Tobin's Q with ROE (net income divided by total equity), and re-estimate the model with the following regressions:
12 We exclude ROE as one of the control variable in these analyses. Table 1 provides the summary statistics of the variables. The mean of CPS (ECPS) is 0.43 (0.44), which suggests that on average CEO compensation represents 43% (44%) of the total compensation of the five most highly-paid executives within a firm. The mean of corporate governance disclosure score (CGI) is 86.64, indicating that on average firms have relatively good record on corporate governance quality. The average board has around 8 members, while 48% of board members are independent. The percentage of ownership by institutional investors is 16.67%. ROE (return on equity) is 17.41% for the average sample, which suggests that the sample firms have relatively strong performance. The average capital expenditure is 4.2% of total assets and average market-to-book ratio is 2.84. Table 1 about here >>   Table 2 reports the pair-wise correlation between the variables. Tobin's Q is positively related with ROE, as firms with higher accounting performance also have better valuation (performance).
Results
Summary statistics and correlation
<< Insert
Tobin's Q is positively correlated with institutional ownership, as institutional investors have reduced cost to monitor the management, which contributes to firm performance. Tobin's Q is negatively related to leverage and firm size. Importantly, CPS and ECPS are significantly correlated, as nowadays equity-linked compensation takes an increasing proportion of total compensation for executives. The correlation between CPS (ECPS) and corporate governance disclosure score (CGI) is positive and significant. CPS (ECPS) is also positively correlated with firm size, consistent with the view that large firms compensate CEOs with higher remuneration. Corporate governance disclosure score is positively correlated with board independence and firm size, which suggests that large firms and independent boards are likely to improve quality of corporate governance. The correlation between board size and firm size is positive and significant, as large firms are likely to have big boards. Finally, board independence is positively related to firm size, as large firms are expected to have more independent boards. Table 2 shows that the correlations between variables are low to moderate, which suggests that multicolinearity is not a serious concern in our specification.
<< Insert Table 2 about here>
The determinant of CPS
We investigate in this Section the link between corporate governance and CEO pay slice. This issue has been investigated in previous studies and it is reported that there is an important link between corporate governance and CEO pay (Guy 2005; Forbes et al. 2014 ). Following Forbes et al. (2014 who investigate the impact of board specifications on CPS, Table 3 , Panel A provides the regression results with CPS as dependent variable and CGI, CEO characteristics, board characteristics (board independence and board size), institutional ownership and firm-specific variables as explanatory variables. In Model 1 we include CGI, CEO characteristics, institutional ownership, board independence and board size. In Model 2 we add the square terms of board size and institutional ownership to control for possible non-linear relationship between CPS and board size and institutional ownership. In Model 3 we further add firm-specific variables (size, leverage, market-tobook, risk, Tobin's Q, ROE and capital expenditure) as additional controls. Across the models the coefficient of CGI (corporate governance disclosure score) is positive and significant, which suggests that CEOs at firms with high quality governance are likely to claim higher relative compensation. The coefficient of CEOChair is negative and significant across the models, which implies that CEOs get lower compensation when they chair the board. This can be explained by the institutional background in UK, as CEOs don't have undue influence over the remuneration committee to decide their compensation even if they lead the board. Furthermore, the coefficient of board independence is positively significant across the models, indicating that firms with more independent board are likely to reward CEOs with high relative remuneration. The coefficient of board size is negative and significant, which suggests that CEOs are more likely to receive lower compensation in firms with large board. It is plausible that large board strengthens the governance and increases the monitoring of the CEOs. Regarding the coefficients of the firm-specific variables, none of them are significant. Our findings are broadly consistent with those reported in Bebchuk et al. (2010) , because leverage, market-to-book and capital expenditure are not significantly related to CPS in their analysis.
We replace the dependent variable with ECPS and re-estimate the regressions. The results are reported in Table 3 , Panel B. Consistent with findings based on CPS, the coefficient of CGI (corporate governance disclosure score) is positively significant and the coefficient of board independence is strongly positive across the models, which confirms that CEOs are mole likely to get higher relative compensation when the governance quality of the firm is higher and the board is more independent. The coefficient of board size is significantly negative in Models 1 and 2, while the coefficient of CEOChair is negative and significant in Model 1. Similar to results in Panel A, none of the coefficients of firm-specific variables are significant.
Overall our findings are at odds with the prediction of managerial power hypothesis, which argues that CEOs are likely to receive high relative compensation in firms with poor governance because they have increasing negotiation power over the board. In contrast, we find that firms with high quality of governance reflected by higher CGI and more independent boards are likely to reward CEOs with high remuneration. Furthermore, CEOs receive lower compensation when they chair the board of directors. It is likely that the strengthened internal governance of UK public corporations reduced the influence and negotiation power of CEOs, so they do not get higher remuneration due to their managerial power.
<< Insert Table 3 about here>>
Results on the association between CPS and firm performance
We discuss the results on the association between CPS (equity-based CPS) and Tobin's Q in 5.3.1, results on the association between CPS (equity-based CPS) and ROE in 5.3.2, and results on the association between CPS (equity-based CPS) and sub-index related to board, compensation and takeover in 5.3.3.
Results on the association between CPS/ECPS and Tobin's Q
We run six models with Tobin's Q as the dependent variable, and present the results in Table 4 . In Among the control variables, the coefficient of board size is positive and significant across the regressions except for Models 3 and 6. It is likely that large board consisting of members with diversified expertise and experience can support managerial decision-making, which in turn contributes to firm value. This finding is in line with Larmou and Vafeas (2010) , who report a positive association between board size and firm value. However, board size is positively related to the cost of information sharing and monitoring, which implies that when the board becomes larger, the positive effect on firm value gradually weakens. After crossing a certain threshold, the effect of board size on firm value could even turn into negative. This is supported by our results that the square term of board size is negatively associated with firm value. Such finding is also consistent with the non-linear relationship between corporate governance and firm performance documented by previous literature (McConnell and Servaes 1990) , the coefficient of the square of board size is negative and significant in Models 1 and 4. The coefficient of firm size is negative and significant across the regressions. Finally, the coefficient of MB (market-to-book) is strongly positive across the six models, which suggests that firms with higher growth opportunity are likely to have higher firm valuation. Table 4 about here >>
<< Insert
Results on the association between CPS/ECPS and ROE
We run six models with ROE (return on equity) as the dependent variable. Consistently, in Models 1 to 3 (Models 4 to 6) CPS (equity-based CPS) is included as the explanatory variable of main interest.
The results are provided in Table 5 Regarding the control variables, the coefficient of board size is positive but insignificant. The coefficient of risk is negative and significant across the models, indicating that more risky firms have lower future performance. Finally, the coefficient of MB (market-to-book) is strongly positive across the models, which suggests that firms with higher growth opportunity have better future performance measured by ROE. Table 5 about here >>
<< Insert
Results on the association between CPS/ECPS and sub-index related to board, compensation and takeover
Finally, we replace CG index (CGI) with sub-index related to board, compensation and takeover, and test whether these sub-indices have an impact of CPS (Models 1 and 2) and ECPS (Models 3 and 4) .
The results, which are reported in Table 6 , are generally consistent with early findings. In Models 1 the coefficient of board-sub is positive and significant (0.026, P= 0.05), which suggests a strong and effective board reflected by a higher board sub-index is positively associated with CPS. In Model 2, we do not include the year and industry dummies, and find largely consistent results (the coefficient of board-sub is 0.023 P= 0.10). We also report evidence supporting a non-linear relationship between board size and CPS, as the coefficients of board size are significantly negative while the coefficients of square term of board size are significantly positive in both Models 1 and 2. The findings related to control variables are broadly consistent with those reported in Table 3 .
We re-estimate the regressions in Models 3 and 4 by substituting CPS with ECPS. In Models 3 and 4 the coefficients of board-sub are significant and positive (0.029, P= 0.10; 0.024, P= 0.10), suggesting that an effective board is positively associated with ECPS. The results pertaining to control variables are also consistent with those reported in Table 3 . Table 6 about here >>
<< Insert
Conclusion
We follow Bebchuk et al. (2011) and measure the relative importance of the CEO with the percentage of the total compensation of five highly paid executives that is captured by the CEO (CPS). High CPS may indicate that the CEO has superior capability or skills, which enhances his/her contribution to the firm (managerial talent hypothesis). Alternatively, high CPS can be explained by the managerial power approach, since weak corporate governance structure will lead to inefficient design of compensation contract, thus powerful CEOs will take this advantage to maximize their remuneration.
Based the analysis on a sample of non-financial UK firms, we show that higher CPS is positively associated with firm performance measured by Tobin's Q after controlling the firm-specific characteristics and governance variables that have been documented to affect performance. We report similar results when we examine the association between equity-based CPS and firm performance. Our results remain unaffected when we use return on assets and return on equity to reflect accounting performance of the firm. Our findings largely support the managerial talent hypothesis, as CEOs of listed firms in UK with outstanding capability and skills are able to enhance firm performance and are thus rewarded with relatively higher compensation. We interpret the difference between the findings of Bebchuk et al. (2011) and ours with the different institutional background between US and UK: since 1990's a series of reports have been issued to strengthen the internal governance of public corporation in UK. In particular, the Greenbury report, which was issued in 1995, recommends the establishment of remuneration committee comprising entirely of non-executive directors to decide the remuneration policy and the remuneration of individual executive directors. As a result, relative to their counterparts in the US, UK CEOs are less likely to have overwhelming influences on the remuneration committee when negotiation their compensation package. Instead, they are likely to be compensated for their managerial talent and capability. Finally, we find limited evidence of substitutive relationship between CPS/ECPS and corporate governance disclosure quality. We further show that firms with better corporate governance disclosure tend to have higher CPS, suggesting that talented CEOs are more likely to be employed by well-governed firms.
Our study contributes to the literature in the following ways. First, we corroborate findings of early studies on CEO compensation and firm performance in the UK and contribute to the ongoing debate about whether high CEO compensation reflects high managerial talent or managerial power.
The positive association between CPS/equity-based CPS and firm performance suggests that CEOs of public listed firms in UK are more likely to be compensated for their managerial talent and capability. Second, we enrich the literature by providing evidence that institutional background may play a key role in deciding how CEOs are compensated in different countries.
Our study is subject to several limitations, however. First, although we take the standard instrumental variable approach to mitigate the potential endogeneity problem in our analysis, we are unable to rule out the endogeneity problem in our model. Second, our tests are based on a relatively small sample of 130 firms. Third, our sample period (2003) (2004) (2005) (2006) (2007) (2008) (2009) ) falls into the post-corporate governance reform era in UK, so we are not able to disentangle the effect of the reform on the association between CEO compensation and firm performance. Finally, different corporate governance proxies can be used to investigate their effects on different measurers of firm performance and value. We leave this for future research. Tobin's Q is the market value of common equity plus the book value of preferred equity and long-term debt divided by the book value of assets, CPS is the CEO pay Slice measured as the percentage of the total compensation of top-five executives that is captured by the CEO; ECPS is the equity-based CEO pay Slice measured as the percentage of the total equity-based compensation of top-five executives that is captured by the CEO; Cgidum is a dummy variable that takes one for observations with their value of corporate governance reporting index above the sample mean, zero otherwise; Bsize is the board size measured by number of directors in the board; Independ is the percentage of independent directors in the board; Inown is the percentage of institutional ownership;
Lev is total debt to total asset ratio; ROE is the ratio of net income to total equity; Capexp Tobin's Q is the market value of common equity plus the book value of preferred equity and long-term debt divided by the book value of assets, CPS is the CEO pay Slice measured as the percentage of the total compensation of top-five executives that is captured by the CEO; ECPS is the equity-based CEO pay Slice measured as the percentage of the total equity-based compensation of top-five executives that is captured by the CEO; Cgidum is a dummy variable that takes one for observations with their value of corporate governance reporting index above the sample mean, zero otherwise; Bsize is the board size measured by number of directors in the board; Independ is the percentage of independent directors in the board; Inown is the percentage of institutional ownership; Lev is total debt to total asset ratio; ROE is the ratio of net income to total equity; Capexp is ratio of capital expenditures to total assets MB is market to book ratio, Size is natural logarithm of total assets. CPS is the CEO pay slice measured as the percentage of the total compensation of top-five executives that is captured by the CEO; CGI is the value of corporate governance disclosure index; CEOTen is CEO tenure, CEOChair is a dummy variable that takes one if CEO is the chair of the board, zero otherwise; CEOGen is a dummy variable is CEO is male, zero otherwise. Inown is the percentage of institutional ownership; Independ is the percentage of independent directors in the board; Bsize is the board size measured by number of directors in the board; Bsize 2 and Inown 2 are the squares of the board size and percentage of institutional ownership, respectively; Lev is total debt to total asset ratio; MB is market to book ratio, Size is natural logarithm of total assets; Tobin's Q is the market value of common equity plus the book value of preferred equity and long-term debt divided by the book value of assets; ROE is ratio of net income to total equity; Capexp is ratio of capital expenditures to total assets. Size is natural logarithm of total assets; Standard errors are clustered at firm level. ***, **, * indicate coefficient is significant at 1 %, 5 %, and 10 % levels respectively. ECPS is the equity-based CEO pay slice measured as the percentage of the total equity-based compensation of top-five executives that is captured by the CEO;
CGI is the value of corporate governance disclosure index; CEOTen is CEO tenure, CEOChair is a dummy variable that takes one if CEO is the chair of the board, zero otherwise; CEOGen is a dummy variable is CEO is male, zero otherwise. Inown is the percentage of institutional ownership; Independ is the percentage of independent directors in the board; Bsize is the board size measured by number of directors in the board; Bsize 2 and Inown 2 are the squares of the board size and percentage of institutional ownership, respectively; Lev is total debt to total asset ratio; Risk is measured by firm's historical beta; MB is market to book ratio, Size is natural logarithm of total assets; Tobin's Q is the market value of common equity plus the book value of preferred equity and long-term debt divided by the book value of assets; ROE is ratio of net income to total equity; Capexp is ratio of capital expenditures to total assets; Standard errors are clustered at firm level.
***, **, * indicate coefficient is significant at 1 %, 5 %, and 10 % levels respectively. 
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Tobin's Q is the market value of common equity plus the book value of preferred equity and long-term debt divided by the book value of assets, Independ is the percentage of independent directors in the board; Bsize is the board size measured by number of directors in the board; Inown is the percentage of institutional ownership; CPS is the CEO pay Slice measured as the percentage of the total compensation of top-five executives that is captured by the CEO;
ECPS is the equity-based CEO pay Slice measured as the percentage of the total equity-based compensation of top-five executives that is captured by the CEO; Cgidum is a dummy variable that takes one for observations with their value of corporate governance reporting index above the sample mean, zero otherwise; Interaction is the interaction between CPS and Cgidum; Interaction2 is the interaction between ECPS and Cgidum. Bsize 2 and Inown 2 are the squares of the board size and percentage of institutional ownership, respectively; Lev is total debt to total asset ratio; ROE is net income to total equity ratio;
MB is market to book ratio; Size is natural logarithm of total assets; Risk is measured by firm's historical beta; Capexp is ratio of capital expenditures to total assets. Standard errors are clustered at firm level.
***,**,* indicate the coefficient is significant at 1 %, 5 %, and 10 % levels, respectively. ROE is ratio of net income to total equity; Independ is the percentage of independent directors in the board; Bsize is the board size measured by number of directors in the board; Inown is the percentage of institutional ownership; CPS is the CEO pay Slice measured as the percentage of the total compensation of top-five executives that is captured by the CEO; ECPS is the equity-based CEO pay Slice measured as the percentage of the total equity-based compensation of top-five executives that is captured by the CEO; Cgidum is a dummy variable that takes one for observations with their value of corporate governance reporting index above the sample mean, zero otherwise; Interaction is the interaction between CPS and Cgidum; Interaction2 is the interaction between ECPS and Cgidum. Bsize 2 and Inown 2 are the squares of the board size and percentage of institutional ownership, respectively; Lev is total debt to total asset ratio;
MB is market to book ratio; Size is natural logarithm of total assets; Risk is measured by firm's historical beta; Capexp is ratio of capital expenditures to total assets. Standard errors are clustered at firm level. Some of the R 2 are not reported as the regression doesn't provide them for the 2SLS system. ***,**,* indicate the coefficient is significant at 1 %, 5 %, and 10 % levels, respectively. Models 1 and 2 have CPS as a dependent variable and Models 3 and 4 use ECPS as dependent variable; board sub is the sub-index for the corporate governance index related to the board; compensation Sub is the sub-index for the corporate governance index related to compensation; takeover sub is the sub-index related to takeover; other variables are defined as in table 1.
***,**,* indicate the coefficient is significant at 1 %, 5 %, and 10 % levels, respectively.
